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SUPPLEMENTARY EXPERIMENTAL PROCEDURES
Maintenance of hESCs
H9 hES cells were maintained on MEF feeders and gelatin-coated plates (Sigma, final concentration = 0.1%, 1h coating at room temperature) in knockout DMEM (Gibco), 20% serum replacement (Gibco), 1X
non-essential amino acids (Gibco), 2mM L-glutamine (Gibco), 0.1 mM β-mercaptoethanol (Gibco), 1X
antibiotics/antimycotics (Omega) and 8 ng/ml bFGF (Sigma). hESCs were routinely passaged every 5-7 days using 1 mg/ml Collagenase type IV (Gibco) diluted in knockout DMEM after manual removal of morphologically identifiable differentiated colonies. Medium was changed daily.
Derivation, Maintenance and Differentiation of Human dNE Cells
Dorsal neuroepithelium (dNE) was generated from hES cells as described (Cimadamore et al., 2009) . supplemented with 40 ng/ml bFGF and 40ng/ml BDNF and allowed to differentiate for 14 days. Other conditions were as described in the text. For neurosphere-based migration assays, hES-derived neurospheres were plated on different substrates as described and cells allowed to migrate for a minimum of 1 day to a maximum of 4 days on laminin/polyornithine coated plates in base media supplemented with 20ng/ml EGF, 20ng/ml bFGF, 5 µg/ml insulin and 5 mM nicotinamide.
Gel Invasion / 3D Migration Assay
The assay was adapted from (Voroteliak et al., 2002) . Single dNE cells were obtained by enzymatic digestion with Accutase (10 min at 37º) and seeded on the top of a 1% collagen gel of 0.4 cm thickness. Gels were prepared as described elsewhere (Voroteliak et al., 2002) . 4 days after the initial seeding, gel and cells that failed to migrate were manually removed while cells populating the bottom of the well were immediately processed for immunocytochemistry.
Immunostaining
Cells were rinsed with PBS and fixed in 4% paraformaldehyde/PBS for 15 min at room temperature.
After blocking with PBSAT (3% BSA and 0.5% Triton X-100 diluted in PBS) for 1h at room temperature, fixed 1-2h in 4% paraformaldehyde (in PBS) and were dehydrated in PBS-sucrose before being transferred to gelatin and embedded for cryo-sectioning. Embryos were sectioned at 12m thickness and processed for immunohistochemistry.
RT-PCR, qPCR and Microarray Analysis
For RT-PCR and qPCR, Total RNA was extracted using an RNeasy kit (Qiagen) and 1 µg total RNA was reverse transcribed using the Quantitect kit (Qiagen), according to the manufacturer's instructions. 2-4 µl of purified cDNA served as template for RT-PCR to amplify genes of interest (see supplementary experimental procedures for a primer list). For quantitative qPCR, 2 µl of purified cDNA diluted 1:8 was used as a template. qPCR was performed with SYBRGreen master mix (Invitrogen) according to the manufacturer's recommendations. 18S rRNA was used for normalization and the data were analyzed using the ⊗(⊗CT) method. For microarray analysis, total RNA was extracted with the RNeasy kit. RNA purity was assessed by A260/A280 absorption and RNA integrity was verified by agarose gel electrophoresis. Labeled cRNA was prepared from 500 ng RNA using the Illumina® RNA Amplification Kit from Ambion (Austin, TX, USA). Labeled cRNA (1500 ng) was hybridized overnight at 55°C to the Sentrix ® HumanRef-6 Expression BeadChip (>46,000 gene transcripts; Illumina, San Diego, CA, USA) according to the manufacturer's instructions. BeadChips were subsequently washed and developed with fluorolink streptavidin-Cy3 (GE Healthcare). BeadChips were scanned with an Illumina BeadArray Reader, and hybridization efficiency was monitored using BeadStudio software (Illumina) to measure internal controls built into the Illumina system. Data were analyzed using the Nextbio search engine (www.nextbio.com).
ChIP and qPCR
ChIP was performed using the Ez-ChIP kit (Millipore) according to the manufacturer's recommendations with the following modifications: 2⊕10 6 cells were used for each immunoprecipitation, cells were sonicated in order to yield chromatin fragment of 200-500 bp, 5 µg of immunoprecipitating antibodies were employed in each ChIP. Antibodies were rabbit anti-SOX2 (Millipore AB5603) and normal rabbit IgG (Millipore PP64) as a non-specific control. To evaluate SOX2 enrichment at NGN1 promoter sites, qPCR was performed using the purified chromatin as a template. Amplification was performed with site specific primers designed to flank the putative SOX binding sites. For a primer list see supplementary experimental procedures. qPCR values were analyzed with the ∆(∆CT) method and normalized to the values obtained with the non-specific antibody.
Identification of SOX2-Interacting Proteins
Briefly, hES cell-derived NC cells were cultured as described above. IP was performed using the Pierce®
Crosslink Immunoprecipitation Kit with anti-SOX2 (Millipore AB5603) or normal rabbit control (PP64) antibodies. Samples were reduced, alkylated, and digested with sequencing grade, 
Sox2 Manipulation in Chick Embryo
Fertilized chicken embryos (Gallus gallus domesticus) were obtained from McIntryre Farms, Lakeside CA and incubated in a 38°C humidified incubator until HH10 according to the staging of Hamburger (Hamburger, 1988) . miR30 plasmid (4µg/µl concentration) was injected by air pressure into the neural tube of the embryo in ovo using a pulled glass needle. Platinum electrodes were placed across the neural tube and a current of 3 x 21V of 50ms in 100ms intervals was used to electroporate the cells on one half of the neural tube. Embryos were resealed and re-incubated a further 24 hours.
Transgenic Mice
Mice carrying Sox2 loxP alleles (Favaro et al., 2009) 
Digital Image Analysis
Some cell types such as neurons could be seen only in highly confluent cell cultures, making it difficult to manually count the proportion of cells positive for a given marker. We therefore took a semi-automated approach to evaluate marker expression using immunocytochemistry. Pictures were taken with the same exposure time and contrast/brightness parameters. The total area showing immunoreactivity for a particular marker was determined using ImageJ software (http://rsb.info.nih.gov/ij/) and normalized to the total area positive for Hoechst nuclear staining to estimate the total number of cells in a field. A minimum of 5 pictures containing at least 100 cells was analyzed for each condition, as reported in the text.
Statistical Analysis
For quantifications, experiments were performed at least in triplicate. Statistical significance was assessed using Student t-test. A P value < 0.05 was considered significant. In all graphs, error bars represent standard error values, with the exception of Figure 6A where standard deviations are shown.
